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e C_guestion

Assuming that dark matter is annihilating
neutralinos, whose annihilation -- among other
products -- yields continuum and monochromatic
gamma-rays: will we be able to detect dark
matter via the upcoming atmospheric Cherenkov

telescope (ACT) arrays such as CANGAROO-III,
HESS, and VERITAS ?
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ACT AH’OIXS

Enerqgy range: 50GeV-50TeV
Effective area: ~10°% cnw¥ at E~100 GeV
~10° cn¥ at E~1 TeV
Angular resolution : 5" at E~100 GeV
2" at E~1 TeV
Energqy resolution : 15%

CANGAROO-IIl, HESS, MAGIC, VERITAS (2003-




Wiere: to; Lok oy DVI?

—)

as close as possible, as dense as Possible

N

Galactic center substructure (DM clumps)

(Berezinsky et al. 1992, 1994,
Bergstrom et al. 1999,

Gondolo et al. 1999,

Gondolo 2000, Bertone et al. 2001, etc.)

» Lower the backgrounds as much as possible
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\We need:

the distance of the clump, ¢ :N-body simulations

the density profile of the clump, SIS o<y
:Moore et al. < r-
NFW o< 7™

1.5

the SUSY parameter space,
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e Backgrounds

The dominant contributions:

Electronic showers :

Hadronic showers :




ResultS: Tine Detectabilitx conaition

The conditions:

The study of the detectability of DM in clumps is tied to the lack
of knowledge of the SUSY parameters: inevitably, the results with
respect to the DM detectability by ACT arrays takes the form of
constraints on the SUSY parameter space.




5-0 detection in the Continuum: 50Gev, 108cn¥, 6 *,100 hrs

10° 10 10" 10° 10 10"
Neutralino Mess (GeV) Neutralino Mess (GeV)

-SIS is detectable, unless m < 70 GeV -For high clump mass the NFW has good
-Moore has good chances detectability

-NFW not detectable: it does not provide -6 orders of mag. higher clump mass,

any constraints 2 orders of magnitude lower cross section +
access to smaller m,




5-0 detection in the Continuum: 106cn¥, 6 *,100 hrs, Moore et dl.
for 50 GeV, 100 GeV, 250 GeV

> Higher Ey,—> larger A, better
ang. resolution, lower
backgrounds

> Lower E,—> larger part of
SUSY p. space can be explored
by ACTs (trivial but
important)
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> Important to explore the low
m, region - complementary
observations at lower
energies via, e.g., GLAST,
accelerators, direct searches




5-0 detection in the Continuum: 50Gev, 108cn¥, 6 *,100 hrs,
<OV>y, = 5x10%/cm’s™

107 M, ~10M e A M =10Me

» 10°

Neutralino Mass (GeV) Neutra]inoMm(GeV)l ’
-SIS detectable for m, = 55 GeV -SIS detectable for m, = 53 Gev
-Moore detectable for 87 GeV < m, -Moore detectable for m = 65 GeV
< 29 TeV -NFW  detectable for 77 Gev < m, <5 TeV

-NFW not detectable




5-0 detection in the yy-line : 50 GeV, 108 cm?, 6 * ,100 hrs,
15% (energy resolution

1 0_27 M:Iulmplzl 1 0_28 M:Iulmplzlo
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Neutralino Mass (GeV) Neutralino Mass (GeV)

-The m - <ov> , SUSY parameter space is considerably more extended with respect to the

cross section than the m, - <ov>
-Bad line detectability
-Similar for zy-line

continyum  PArameter space




DISCUSSION: Combining OBSErVatiens

continuum-—»m, € [m,;, m
lines —_m < mp..

e.g., a10® M, Moore et al. clump is detectable in:

-continuum: m, > 65 GeV
-line; m < 4.5 TeV
-detectable in both: 65 GeV < m < 4.5 TeV (well....)

e.d., a 108 My NFW clump will be detectable in either
the continuum (77 GeV< m, <5 TeV) or the lines (m,

68 GeV) but not in both (in prmcnple this can be used to
extract info on the mass or density profile of the clump)




DIscussion: Combining Observations

-combine: the non-detectability of a

106 M clump and the detectability

of a 10° M constrains considerabl
the SUSY p. space
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10 10
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DISGUSSION

Best case scenario with respect to:
» (Perhaps) distance of the clump
» (Perhaps) central concentration

Worst case scenario with respect to:
> Integration time

» Backgrounds (high hadronic CR shower rejection:
iImage shape, extent and intensity, directional info,
UV content )




conciusion

DM detectability in clumps:

The chances of detecting clumps due to continuum y-rays via
upcoming ACTs are very good, especially in the case of relatively
massive and highly centrally concentrated clumps. The signatures

expected from the yy- and zy-lines are less easily detectable, even

though higher integration times can improve considerably their
detectability.




conciusion

Constraining the SUSY parameter space:

If clumps are detected first, e.g., through their synchrotron
emission or via GLAST, y-ray studies with ACTs will help narrow
considerably the SUSY parameter space. In most cases, it will be
the non-detectability, rather than the y-ray detectability of the
otherwise detected, e.g., in synchrotron emission clump that will
Impose the strongest constraints on the SUSY parameter space (will
rule out the largest part). The lines will help lift degeneracies
among the several SUSY models.




